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($7) AbstT«ct 

A cable syitem (10) hu s plurality of CAUs (34) coupled to a variety of netwoik devlcei (58-68) in the lubtcriber's premise (36). 
The nctwoTk dcvicei (58-68) cranimh aignab to the CAU (34) in a clear fjoquency (100). The signati me coupled w a filler (70) which 
blocks any ingres5 noise from the premise (36). The filter (70) ii coupled to a mixer (76), which down converts the signals from the dear 
firequency (100) to a desued fitiquency ()0d). Upstream signals in a bypass band (102) are coupled from the net^ortc devices to a low pass 
filter (72). T^ signals arv then combined with the downconveitcd signals and transmitted into the cable system (ID). 
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10 Fii ^lii of the Inventioj 
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The present invention relates generally to the fidd of 
commurucations and more particularly to a method and system for 
clearing a desired frequency band- 

Backp^ouP '^ thg Invention 



Local communication networks are being designed for a wide 
variety of services, from telephony and broadcast television to set-top 
20 boxes, videophones and information services such as tfte internet. 
Providing these new services results in a new set of chaUenges to 
telephone and cable companies. Cable companies will have to design 
systems that can provide two way communication. While telephone 
companies wiU have to design a system which can simultaneously 
25 handle a variety of broadband signals. 

Most likely these new services will all be provided through a 
single coaxml cable to the subscriber's premise. Inside the subscriber's 
premise a spUtter wiU fan out a number of cable lines to the various 
devices needing connection to the cable system. The subscriber will be 
30 responsible for cabling within his premise, whidi wiU require a variety 
of sputters, connectors and couplers. Each splitter, connector and 
coupler is a potential source for ingress noise into the cable system. 
Any damage to the cable's shielding is another potential source for 
ingress noise. 

35 Present, CATV systems have aUocated the 5-42 MHz band for 

upstream signals {i.e., signals originating from the subscriber's 
premises). In this frequency band a wide variety of noise source exist. 
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These include CB radios, low frequency poUce radios, and 
electromechanical devices, such as mixers. As a result, there exists an 
ingress noise concern for local communications networks providing a 
wide variety of interactive services. 

One solution is to require high quality cabling vnthin the user" s 
premises. If afl the connections were tight all the time and used high 
quality connectors and all unused terminals were terminated and there 
was no damage to the cables shielding, this would be an effective 
solution. However, traditionally the cabling within the subscriber's 
premise belongs to the subscriber and therefor it is difficult to monitor 
the quality and condition of the cabling. 

A typical solution to noise problems in a communication system 
js to filter out the noise using frequency selective fUters. However this 
only works if the noise is in a different frequency band than the desired 
1 5 signal and in this case the likely noise sources are in the same 

frequency band as the desired signal. Thus there exists a need for a 
system and method to dear the desired frequency band of ingress noise 
before transmission of the desired signals. 

2^ Brief Description of the Prawing y 

HG. 1 is a block diagram of a cable communication system; 
FIG. 2 is a block diagram of a cable access unit and premise' 
network device; and 



25 



HG. 3 is a schematic diagram of a frequency aUocation scheme. 
Detailed Desmp tion of thp Draw^n gp 

In summary the invention provides a system and method for 
clearing ingress noise from a desired frequency band used for 
transmission of signals in a communication system. The invention 
accepts signals in a first frequency band different from the desired 
frequency band. Next, the noise energy in the desired frequency band is 
blocked. Last the signals are converted from the first frequency band to 
35 the desired frequency band. 
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FIG, 1 shows a cable communication system 10 that could 
advantageously use the invention of this application. At the headend 
12 of the communication system 10 broadcast television signals 14, 
telephone and data signals 16 and video on demand (VOD) signals 18 

5 are coupled to a combiner/splitter 20, A cable control unit (CCU) 22 
provides data and telephony capability to the communication system 10 
and access to a PSTN 24. A video on demand (VOD) system 26 controls 
and originates the video services for the subscribers of the 
communication system 10. The signals 28 from the combiner/splitter 

1 0 20 are carried by a fiber optic cable to a fiber/coax converter 30. From 
the fiber/ coax converter 30 the signals are canied by a coaxial cable 32 to 
a plurality of cable access units (CAUs) 34, The CAUs 34 are attached to 
the outside of a subscriber's premise 36, The CAUs 34 couple to a wide 
variety of ii\formation devices in the premises 36/ such as televisions, 

15 telephones, computers via modems, utility mamagement devices, 
wireless data ports and set-top boxes. 

Present cable communication systems have allocated the 5-42 
MHz frequency band (5-55 Mliz in Europe) for upstream signal (i-e.i 
signals from the subscriber's premise to the headend). As state earlier, 

20 this frequency band contains a large number of potential noise sources 
such as CBs, low frequency police radios, and electromechanical devices 
like, mixers and shavers. These noise sources are coupled into the 
cable communication system 10 through lose connections and broken 
shields in the cable in the subscriber's premise 36. This noise that is 

25 coupled into the communication system 10 is called ingress noise. 

FIG. 2 shows a cable access unit 34 employing the system for 
clearing the upstream frequency band of ingress noise before 
transmitting of upstream signals. Once the coaxial cable 32, from the 
cable headend 12, enters the CAU 34 it is split into downstream signals 

30 38 and upstream signals 40. A filter 42 is connected to the downstream 
signals 38 and filters out any out of band ru>ise. The fitter 42 is coupled 
to a splitter 44, that divides the downstream signal energy between a 
transceiver/controller 46 and a power amplifier 48. The 
transceiver/controller 46 receives and sends control information to the 

35 CCU 11. The power amplifier 48 is cormected to a switch 50, that is 
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controlled by the transceiver/ controller 46. The switch 50 is connected 
to a filter 52, that in turn connects to a power splitter 54 in the 
subscriber's premise 36. The power splitter 54 is connected by a coaxial 
cable 56 to wide variety of information network devices, such as a 
5 television 58, a set^top box 60, a modem 62 connected to a computer 64, 
and a video phone 66- Other devices (not shown) which might be 
connected to the power splitter 54, include utility management devices 
which read and report the amount of gas or electricity used and 
wireless data ports, 

1 0 Except for the television 58, all the other devices are interactive, 

which means they not ordy receive signals they transmit signals 
upstream. These interactive network device 62, 66 may be coupled to a 
data CAU 68. One function of the data CAU 68 is convert the upstream 
signals to a clear frequerury spectrum 100, see FIG. 3, The upstream 

1 5 signals are transmitted over one of two frequency bands, either the 
clear frequency spectrum 100, or a bypass band 102. In the preferred 
embodiment, the dear frequency spectrum is from 875 to 907 MHz and 
the bypass band is from 5 to 10 MHz. The upstream band 104 in the 
cable system 10 is allocated the 5-42 MHz band and a downstream band 

20 106 is allocated the 50-750 MHz band. 

The upstream signal energy is split and filtered by either a dear 
frequency filter 70 or by a low pass filter 72, The dear frequency filter 70 
is then connected to a switch 74, that is controlled by the 
transceiver/controller 46. The switch 74 is connected to a mixer 

25 (downconverter, frequency shifter) 76, that mixes the signal with a 

signal 78 from a local osdUator (LO) from the transceiver/controller 46. 
The mixer 76 is connected to a low pass filter 80 and then to a summer 
82. The low pass filter 72 is cormected to a switch 84 controlled by the 
transcaver/ controller 46 and then to the summer 82. From the 

30 summer 82 the upstream signals pass through a filter 86 and to m cable 
headend 12 via coaxial cable 32. 

The process of dearing a desired frequency band 104 of ingress 
noise involves transmitting the upstream information in a dear 
frequency band 100. The 875-907 MHz band is sdected in the preferred 

35 embodiment because there are few noise sources in this frequency band 
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at the typical subscriber's premise 36. The upstream information is 

then filtered.so that the energy in the desired frequeiuy band 104 is 
block &om entering the cable communicalion system 10 from the 
premise 36. The upstream information in the dear frequency band 100 
IS then frequency shifted 76 to the desired frequency band 104 for 
transmission over the coaxial cable 32. 

The controDable switches 74 and 84 are used by the system to 
physically block noise if a noise source or network device 62, 66 
continuously emits noise into the cable system 10. The CCU 22 would 
detect this upstream noise source and signal the appropriate CAU 34 to 
open either switch 74 or 84. 

While the invention is described with respect to the probiem of 
mgress noise in a cable system, the invention has applications beyond 
this problem. For instance, the invention could be used to dear a 
frequency channel in a long distance telephone cable. For those skUled 
m the art many other alternatives, modifications and variations will be 
obvious. For instances, the invention could be implemented without 
the bypass band. Accordingly, it is mlended to embrace all sud» 
alternatives, modifications and variations as faU within the spirit and 
20 broad scope of the appended daims. 
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Cl'aims 

What is claimed is; 

5 

1. A system for clearing a desired frequency band for 
transmission in a coirununication system susceptible to ingress noise 
in an uplink frequency spectnzm, comprising; 

a conductor, coupled to an access unit the conductor 
1 0 transmitting information to the access unit in a dear frequency 
spectrum; 

a filter in the access unit, coupled to the conductor, 
rejecting all but the dear frequency spectrum; and 

a frequency converter, coupled to the filter and shifting 
1 5 the information from the dear frequency spectrum to the uplink 
frequency spectrum. 

Z The system of daim 1, wherein the Hlter passes both a 
selected bypass band as well as the dear frequency spectrum, 

20 

3. A system for dearing a desired frequency band for 
transmission in a cable communication system susceptible to noise in a 
preferred frequency spectrum, comprising: 

a filter coupled to a network device that trarrsmits 
25 information in a dear frequency spectrum, the filter rejecting a 

corrupted spectrum different from the dear frequency spectnun; and 
a frequency shifter, coupled to the fOter and shifting the 
information from the dear frequency spectrum to the preferred 
frequency spectrum suitable for transmission on the cable 
30 communication system. 

4 The system of daim 3, wherein the filter passes a selected 
bypass band as well as the dear frequency. 
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5. A method for clearing a desired frequency band for 
transmission in a c^ble communication system, comprising the steps 
of: 

accepting energy in a first frequency band and the desired 
frequency band, the desired frequency band being different from the 
first frequency band, including accepting signals in the first frequency 
band; 

blocking the energy in the desired frequency band; and 
frequency shifting the signals in the first frequency band to 
the desired frequency band. 

6. A system for dearing a desired frequency band for 
transmission in a cable-based communication system, comprising: 

a cable, coupled to a cable access unit, the cable 
transmitting information in an dear frequency spectrum; 

a filter, coupled to the cable, rejecting aB but the dear 
frequency spectrum; 

a downconverter, coupled to the filter and shifting the 
information from the dear frequency spectrum to an uplink frequency 
spectnzra; and 

a switch between the filter and the downconverter. 

7^ A system for dealing a desired frequency band for 
transmission in a cable-based communication system, comprising: 

a cable, coupled to a cable access unit, the cable 
transmitting infonnation in an dear frequency spectrum; 

a filter, coupled to the cable, passing only a selected bypass 
band and the dear frequency spectrum; and 

a downconverter, coupled to the filter and shifting only 
the infonnation from the dear frequency spectrum to an uplink 
frequency spectrum. 
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8. A system for dealing a desired frequency band for 
transmission in a cable conununicadon system, comprising: 

a filter, coupled to a network device that transmits 
m^Dnnation in a dear frequency spedxum and a signal contained in a 
sdected byj«ss band, the filter passing the dear frequency spectrum and 
the sdected bypass band and rejeding a conuptedTpeZm; 

a frequency shifter, coupled to the filter and shifting the 
mformataon from the dear frequency spectrum to a preferred frLency 
spectrum; and ^ ^ 

-^u u ' ^""'^ communication system, 

the smtch being located between the filter and the frequency shifter. 

9. A method for redudng ingress noise in an uplink 
^^«ion of a cable-based communication system comprising the 

a network device transmitting to a cable access unit 
mformation in a dear frequency band; 

at *he cable access unit the information in the 
dear frequency band along with energy in an uplink frequency band- 

^l'=^S out the energy in the uplink frequency band 
receded at the cable access unit; 

shifting the information in the dear frequency 
band to the uplink frequency band; ^ ^ 

transmitting the uplink frequency band on the cable-based 

commumcation system. 
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10. A system for reducing ingress noise in an uplink 
transmission of a cpmmunication system comprising: 

a netv/ork device transmitting information in a dear 
5 frequency band; 

a filter in an access unit receiving the information in the 
clear trequency band, the f Uter passing the dear frequency band and 
blocking an uplink frequency barvd; and 

a first frequency converter converting the information in 
1 0 the dear frequency band to the uplink frequency band. 
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